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Abstract: This study is related to the reactivity of dioxygen bridged palladium complexes having amine ligands. New

dioxygen bridged palladium complexes were prepared using superoxide ion(0,”) as an oxygen source. The reactions of
dioxygen palladium complexes prepared in the study were examined in order to clarify the nature of the coordinated
dioxygen. Treatments of a solution of the dioxygen bridged palladium complexes in benzene by water, methanol, acetic
acid gave hydrogen peroxide(H,0,) and hydroxy, methoxy, acetoxy-bridged palladium complexes,
dioxygen bridged palladium complexes reacted with substitution phenols of salicylaldehyde,

active methylenes of acetylacetone, dimethyl malonate to afford mononuclear compl

respectively. The
8-hydroxyquinoline and

exes of palladium and hydrogen per-
oxide. Furthermore, the dioxygen bridged palladium complexes changed to acetonyl bridged palladium complex and

hydrogen peroxide reacting with acetone. The results suggest that dioxygen is coordinated as peroxo(Qj?

7) in the com-
plexes and behaves as a strong base.
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2.2.1. 3|=EAI7LE, MEAZIZ Y OIMEAI7tR
Zelsasse

[Di- 1 -peroxo-bis(N, N-dimethyl-1-naphthylamine-
8-C, N)dipalladium(I1)1¢] Ats7bir #3488 579ng
(0.99mmol)& WA 30méo] &a)A)7)2, H,0 5md 2}
ALolA 308 wubabw, wbggole Fe 2 RE
oz Witk 2554, 04 % B& AT A
Agte] [Di- u -hydroxo-bis(N, N -dimethyl-1-naph-
thylamine-8-C, N)dipalladium( 11 ) ]2} Pz gz
AR JE=FAstw 2sigtE 499mg (0.85mmol )&
At

%38 [Di- 4 - peroxo-bis (N, N-dimethyl-1-naph
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thylamine-8-C, N)dipalladium(11)]9) A&7} 2e}5
2318 281ng(048mmol) < WA 30mle] La)A)7]
i, WS Smish Ao 308 mubete] [Di-4-
methoxo-bis(N, N-dimethyl-1-naphthylamine-8-C, N)
dipalladum(11)]¢] A z2)% A9 WEAslw
313 246ng(0.40mmol)-& dgjch.

t}S- [Di- 1 -peroxo-bis(N, N-dimethylbenzyl-amine-
2-C, N)dipalladium(11)19) 4t47} 3 251 4+8 512ng
(1.00mmol) & WAl 30mle] £-&)A]17)2, o} EA} 2
mie} Ao A 303 wubsle] [Di- 4 -acetato-bis
(N, N-dimethylbenzylamine-2-C, N)dipalladium(11)]
o FA2elF AH 9 oS a 43442 410ng
(0.80mmol)& A¢dr}.

olop el s} [Di- 4 -peroxo-bis(2-me

thoxy-2-methyl-3-N, N-dimethylaminopropyl )dipall-
adium(11)]9] AtA7}@2334E  228ng(0.45mmol)
228e, [Di-z -acetato-bis(2-methoxy-2-meth-
yl-3-N, - N-dimethylaminopropy!)dipalladium( II )]
o FAAAAAY M ABA N T A3FE 212ng(0.
36mmol)S g}

BF7EA S W] 9sled [Di- 4 -peroxo-bis(N,
N-dimethyl-1-naphthyl-amine-8-C, N Ydipalladium
()14 A27ka #3438 281ng(0.48mmol) 0.2 1.
], [Di- u-acetato-bis(N, N-dimethyl-1-naphthyl-
amine-8-C, N)dipalladium(1I)]¢] ZAzgz AR
9 RIS 7k 2358 259mg(0.39mmol)- 19ic)

olgte] Azg A7e) AsEol Yy Az
Table 1o %A]3ic}.

Table 1. Hydroxy, Methoxy and Acetoxy Bridged Dipalladium( 11 ) Complexes

Complexes Yield Color  Dec. NME(8) IR(en™)  Anal.(%)

2 (%) temp.(C) in CDCl, L£=0 Caled. (found)
L=¢ yellow 1.77(2H), C:48.91(49.11)
Y=HO" 86 prism 188~190 3.28(12H),‘ — H: 4.76( 4.76)

6.90-7.80(12H). N: 4.76( 4.40)
L=¢ vellow 2.98(6H), C:50.75(49.66)
Y=CH;O- 83 prism > 200 3.35(12H), — H: 4.88( 4.61)
6.90-7.80(12H). N: 4.55( 4.54)
LZE yellow 1.23(6H), 1.84(4H), C:36.56(35.29)
Y=CH,C00~- 80 prism 138~140 2.25(4H), 2.72(12H), 1560  H: 6.43( 7.12)
3.00(6H), 3.31(6H). N: 4.74( 5.04)
L:’E yellow 2.04(6H), 2.73(12H), C:44.09(44.65)
Y=CH;COO~ 80 prism 195~197 3.30(4H), 1570 H: 5.01( 5.58)
6.90-7.30(8H). N: 4.68( 4.00)
L:£ 83 brown 2.20(6H), 2.67(6H), C:50.10(50.72)
Y =CH;C0O0O- 86 prism 164~166 3.32(6H), 1580  H: 4.47( 4.62)
6.70-7.60(12H). N: 4.17( 3.85)

2,2.2. He|AoHiscug o 8- |F =ity =
chEatlets

[Di- » -peroxo-bis(2-methoxy-2-methyl~3-N, N-
dimethylaminopropy! )dipalladium( 11 Y19 Aastm 2
S 169mg(0.33mmol)-¢ WAl 30m¢ o £a)4]7)
A, A AL s 85ng(0.70mmol) 7 AL 4] 30
+ vh-g A A [Salicylaldehydo(2-methoxy-2-methyl-
3-N, N-dimethylaminopropyl ) palladium( II )19 g
SAZAFAA o] AU S| om e Fatgte 195mg

(0.55mmol )& g}

ole} e W] o3y [Di- 4 -peroxo-bis(N,
N-dimethylbenzylamine-2-C, N)dipalladium(11)]¢]
AbA7} 1 2 5 g B 214mg (0.42mmol) & 2 €} [Sa-
licylaldehydo (N, N-dimethylbenzylamine-2-C, N)
palladium(11)]¢) 22224 e Abe)Aoty)s]
S8 23 249ng(0.69mmol) S 3 9ic).

"HE7EA 9] whyel 2)ste} [Di- 1 -peroxo-bis(N,
N-dimethyl-1-naphthylamine-8-C, N)dipalladium( 11 )]
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9 axslm AsHEE 281mg(0.48mmol) 2 2H-H,
[ Salicylaldehydo(N, N-dimethyl-1-naphthylamine-8-C,
N)palladium(11)]9] g& =AzEFAAe Aed
o) 3] =uj 9] 23gHE 340ng(0.86mmol)S ATt

w3t [Di- i -peroxo-bis(2-methoxy-2-methyl-3-
N, N-dimethylaminopropy!)dipalladium(11)]¢} At
a7t ZA3E 211ng(0.42mmol)S WA 30ml o)
23 27]3, 8-hydroxyquinoline 123mg(0.84mmol)
3 ALo)A 308 uhEAjA [8-Oxyquinolino(2-me-
thoxy-2-methyl-3-N, N-dimethylaminopropyl)palla-
dium(1)]8) ¥ zEA49] 8-SA|FHE
2 3}31E 289mg(0.76mmol)-& At

ols} & uhe] 2lsted [Di- i -peroxo-bis(N,

A%

N-dimethylbenzylamine-2-C, N)dipalladium( 11} ]2} 4%
27233 gE  263ng(0.50mmol) 2248 [8-Oxy-
quinolino(N, N-dimethylbenzylamine-2-C, N)palla-
dum(1)]8) S48 8-SAAEANY B35
£ 310mg(0.81mmol)< A%}

vhatzhz) o] whdel 9Jste] [Di- u -peroxo-bis(N,
N-dimethyl-1-naphthylamine-8-C, N)dipalladium(1I)]
9] A&7t wAsHgHE 282ng(0.48mmol) S 2 5-¢ [8-
Oxyquinolino(N, N-dimethyl-1-naphthylamine-8-C,
N)palladium(11)]¢] ZAEde] 8-SA|H=ww
2}318HE- 359mg(0.85mmol)S- At}

olshol Az 77 AsjetEel vt Ase
Table 2¢] EA13c}.

Table 2. Salicylaldehydo and 8-Oxoquionlino Chelated Palladium(II) Complexes

Complexes Yield Color  Dec. NME(8) IR(cm™)  Anal.(%)
3 (%) temp.(C) in CDCl, L£=0 Caled. (found)
L=a moss 1.21(3H), 2.15(2H), C:47.01(47.35)
= — ) , 2. , ;5. 11
Y @-o 83 green 9608 2.67(2H), 2.73(3H) 1620 H: 5.88( 6.11)
=0 prism 2.95(3H), 3.30(3H) N: 3.92( 3.51)
1'{ 6.30-7.40(4H), 9.13(1H)
L=b brown 2.65(3H), 2.92(3H), C:53.13(52.36)
Y= o— 82 prism 115~118 3.79(2H), 1610 H: 4.70( 4.93)
Cc=0 6.40-7.60(8H), 9.22(1H). N: 3.87( 3.95)
I .
H
L=c moss 3.37(6H), C:57.37(56.64)
Y:@_o_ 90 green 123~125 6.30-7.70(10H) 1600  H: 4.28( 4.19)
‘C=0 prism 9.18(1H). N: 3.53( 3.42)
|
H
L=a yellow 1.27(3H), 2.14(2H), C:50.47(49.81)
Y= — i . . :
(O)o0- 9 prism 41143 2.73(2H), 2.93(3H), ~ H:579(5.42)
{ON 3.12(3H), 3.30(3H), N: 7.36( 7.11)
6.60-8.30(6H).
L=b yellow 2.88(6H), C:56.19(56.21)
Y= (@) o0— 8l powder  165~167 4.02(2H), —  H: 4.68( 4.78)
(O)N 6.60-8.70(10H). N: 7.29( 7.18)
L=¢ brown 3.52(6H), :59.94(60.90)
Y= powder  184~186 6.80-9.00(12H). —  H: 4288( 4.31)

Sy-o—
(S

N: 6.66( 6.55)
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[ Di- 12 -peroxo-bis(2-methoxy-2-methyl-3-N, N-
dimethylaminopropyl)dipalladium(I1)]9) At&7}w
283 4920g(0.97mmol )& M Al 30mlel] £-3)4]7)
3, oA EolAE 296mg(2.96mmol) T AL 30
+ 4RAA [Acetylacetonato(Z-methoxy-Z-meth-
y1-3-N, N-dimethylaminopropyl)palladium(11)]2] =
24 2eEAA e oA HolEvo|EuY Fs}g
< 604ng(1.80mmol)& Agich.

ol¢b & uhye] 9Jsted [Di- x -peroxo-bis(N,
N-dimethylbenzylamine-2-C, N)dipalladium( I ) ]

Aba:7h w2 31HE 229mg (0.45mmol) & 2 €} [ Ace-

tylacetonato(N, N-dimethylbenzylamine-2-C, N)
palladium(11)]¢] #xE-ate) ofAdolrE o] Eul
$l 23148 258mg(0.76mmol)& P}
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opzt7bA) o) dhye] st [Di- 1 -peroxo-bis(N,
N-dimethyl- 1 -naphthylamine - 8-C, N) dipalladium
(119 A7z z33HE 287mg(0.49mmol) o 2 e
[ Acetylacetonato(N, N-dimethyl-1-naphthylamine-
8-C, N)palladium(I1)]¢] 24329 opidobaE
o] Eul ¢ 23H3HE 269mg(0.72mmol) L d¢it).

=& [Di- 4 -peroxo-bis(N, N-dimethyl-1 - naph-
thylamine-8-C, N)dipalladium( I1)]2] AtA7}a2}t3}
& 246mg(0.42mmol)& WA 30mfel L-A|7]x,
| ed-EAE 140mg(1.60mmol) 7 Al-&oll 4] 308 uk
1A [Dimethylmalonato(N, N-dimethyl-1-naph-
thylamine-8-C, N)palladium(11)]¢] Az4 =z
249 deldg 2ol Ew ¢ 238E 305ng
(0.75mmol )& A4ich.

ojshzte] Azdt Zt7el HsighEel Wy A=
Table 3¢ &A]8t}.

Table 3. Acetylacetonato and Dimethylmalonato Chelated Palladium( I ) Complexes

Complexes Yield Color  Dec. NME(§) IR(em™)  Anal.(%)

4 (%) temp.(C) in CDCl, L£=0 Caled. (found)
L:ii, red 1.21(3H), 1.85(6H), C:42.93(42.46)
Y=CH, by 2.02(2H), 2.65(2H), H: 6.86( 6.85

5C-0( 93 R (2), 265(2H) 1590 - 0.86(685)
cHC prism 2.68(3H), 2.90(3H), N: 4.17( 3.63)
Nem o/

CHa’C 0 3.28(3H), 5.14(1H).

L:’E yellow 1.98(6H), 2.58(3H), C:49.50(47.82)

Y= CHS\C—-O 84 prism 112~115 2.86(3H), 3.90(2H) 1570 H: 5.60( 5.53)

cH 5.27(1H), 6.50-7.40(4H). N: 4.13( 3.86)
N0/

-C=O
L=£ red 2.02(6H), 3.31(6H), C:54.34(53.94)
Y= CHB\C—O 74 brown 153~156 5.32(1H), 7.20-7.70(6H), 1585  H: 5.06( 4.88)

ol prism N: 3.73( 3.49)
N

CHg/C—O
L:£ red 3.35(6H), 3.72(6H), C:50.07(50.55)
Y=CH;O\ 89 brown 167~169 4.31(1H), 1620  H: 4.66( 4.85)

arr N prism 6.70-7.80(6H). N: 3.44( 3.68)

3C~07

CH,0/

2.2.4. OMIEY V|0 HetEatssts
[Di-pu -peroxo-bis(2-methoxy-2-methyl-3-N, N-
dimethylaminopropyl)dipalladium( I1 ) ]¢) AA 7 A

#83HE 505mg(1.00mmol)< WA 30mfe) £34]7)
i, ofAlE 5mée} ALoA 308 ug-AA [Di-p-
acetonyl-bis(2-methoxy-2-methyl-3-N, N-dimethy-

J. of Korean Ind. & Eng. Chemistry, Vol.3, No.3, 1992
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laminopropyl)dipalladium(I1)]¢} 3}y¥wate] o}4)
Edsly #33HE 481mg(0.82mmol) L dglch.
olet Z-& Wl 93t} [Di- x -peroxo-bis(N,
N-dimethylbenzylamine-2-C, N)dipalladium(11)]2]
A7k A33HE 513mg(1.00mmol) o 2 E-E] [Di-

« -acetonyl-bis(N, N-dimethylbenzylamine-2-C, N)
dipalladium(11) 1] #2429 ol 2 drlm 23}
& 506mg(0.85mmol)-L At

ojspzte] Axg Z7he] #H3gEe Wy Ad:
Table 46l F A3t}

Table 4. Acetonyl Bridged Dipalladium( IT ) Complexes

Complexes Yield Color  Dec. NME(8) IR(em™") Molecular Anal.(%)
5 (%) temp.(C) in CDCl, WL=0  Weight Caled. (found)
Caled.(found)
L=a yellow 1.20(6H), 1.52(4H), C:40.90(41.49)
Y =CH;COCH,~ 82 prism 135~137 1.80(4H), 1.98(6H), 1550 586.8  H: 7.16( 7.40)
2.17(4H), 2.47(6H), (595)  N: 4.77( 4.77)
2.70(6H), 3.28(6H).

L=b red 2.13(6H), 2.49(4H), C:48.42(47.82)
Y =CH;COCH,~ 85 brown  157~158 2.67(12H), 3.80(4H), 1560 594.8 H: 5.72( 5.79)
powder 6.70-7.50(8H). (590) N: 4.71( 4.53)
3. Z3 g 1 vt deby ASFE(29~30]0) i, Aba

SEEIARA AMLHE 3FF9 ofnlo] weld A
A7 B AIFE 1L, oulg EiteE 7

I

QoA 2N L(0,)S gl TN
st ARolBe @ Lole mEHoR FAY
oH31].

CHgClg

LPd PdL + 2KO, ———— '
\ / —78C~rt
a
0
LPb ,> PdL + 2KCI + O, ()
o
e : ©®
1 CH, e
N N
NG PN yd N\
CH; CH, CH; CH, CH; CH;§
2 1 <

YAT A2ARYE 18 opig A=z Ay

A6l e tug 4ze Heie) AshEEA
AZE WgAe) 7] e7] wiel WeAE AFAE

371 Astel 2% Aekstel whe s

Z433, A 34 A 3%, 1992

3.1 2, HEE W opMELTIY e

ol BUEE B Advlm BebE AS9E
& WA 303 B vk R obAENT ) we
s}l 72t NESAAR, Ak R ohAEA N
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2t e Aavta

g AE 25 AT o)y, Hluars 2
e 4 ol EAc2RE Z2ES @3sle HO,
2 $e09¢ 292547 (iodometry) 0.2 Halsich.
AT ASYE 29 58 D spectrum data
E 1o EARL 3|=SA7kw #ahghE g o Ea)7}
W AEFZ S Aol BebAEy] wie) Aade
7R 3YAE Aztabd waj @A, 2} o4
FAZRL A33HE-E Aol A kA sly] w2 24

0O
RN benzene
e | P4y -H :
d\o/' rt, 30min

1

Y = HO—, CH;;O—, CHgCOO_,

3.2. X|ghH 52940 Hi
oFRE BTER Pt Adlm Bebs s |
&, ARHAEF A ADY S E D §-5]c2 A2
Asw whgslod, 27t ek Abe) U eke] 5] w9
% 8-SAAE AN AL 32 Ao
#3135 39 spectrum data® E 20 E A8k

benzene

LP/T\PL Y—H
d\o/'d + 2Y—

rt, 30min

ojnlg BT e 4*7}L A3 19 W)
fALE, obdgolME(PKa 9) ¥ YuwEa

O
I benzene
LP
d\(’) Pl + 2Y-H 2 30mn
L
CH3
C=0
y=Hed D
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